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(54) The monitoring of earth leakage faults 

(57) An earth leakage (or ground) fault monitoring 
means (10) for monitoring the presence of an earth leak- 
age fault, using an earth leakage fault detector (12) and 
a remote indicating means (1 6). The invention is for use 
in circumstances where automatic tripping could have 
undesirable results, and tripping or disconnecting of the 
circuit may then be controlled by authorised personnel. 
A latching arrangement (26) and reset device (22) are 
provided such that the indicating means (16) continues 
to indicate that there has been an earth fault even if the 



fault disappears, until the reset devise (22) has been op- 
erated. The earth leakage fault detector (12) and the in- 
dicating means (1 6) are in separate housings (36, 24). 
The latching arrangement (26) and the reset device (22) 
may then be in either housing. In a preferred embodi- 
ment the latching arrangement (26) includes a relay (28) 
having contactors (28.2, 28.3) that are supplied from a 
separate supply. Preferably, two light emitting (18, 20) 
devices may be used, one for indicating the presence 
or previous existence of a fault and the other a fault free 
condition. 
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Description 

THIS INVENTION relates to the monitoring of earth 
leakage faults. Such faults are also known as "ground 
faults". 

According to a first aspect of the invention there is 
provided an earth leakage fault monitoring means for 
monitoring the presence of an earth leakage fault in a 
circuit which includes 

an earth leakage fault detector; and 
a remote indicating means responsive to the earth 
leakage fault detector for indicating the presence of 
an earth leakage fault. 

Further according to the invention there is provided 
a method of monitoring the presence of an earth leakage 
fault in a circuit which includes 

detecting the presence of an earth leakage fault; 
and 

remotely indicating that there is an earth leakage 
fault. 

By means of the invention, an earth leakage fault 
does not automatically trip a circuit in circumstances 
where tripping could have undesirable results, and trip- 
ping or disconnecting of the circuit may be controlled by 
authorised personnel. 

The monitoring means may include a latching ar- 
rangement responsive to the earth leakage fault detec- 
tor, interconnected between the earth leakage detector 
and the remote indicating means for energising the re- 
mote indicating means whilst there is an earth leakage 
fault thereafter: and a reset device whereby the latching 
means may be reset if there is no earth leakage fault 
detected by the earth leakage fault detector to de-ener- 
gise the remote indicating means. Thus, in use, the re- 
mote indicating means will continue to indicate that 
there has been an earth leakage fault, even if the earth 
leakage fault disappears, until the reset device has been 
operated. 

The earth leakage fault detector may be in a first 
housing and the remote indicating means may be in a 
separate, second housing. The latching arrangement 
may then be located in either the first housing or the 
second housing. The reset device will, preferably, be lo- 
cated in or on the second housing. 

A relay may be used, which is operated by means 
of a fault signal supplied by the earth leakage fault de- 
tector. This relay may also be located in either the first 
housing or the second housing, although it is preferably 
in the first housing. 

The relay may have potential free contactors. Thus, 
the relay may have one or more contactors that are sup- 
plied from a supply which is independent of the circuit 
being monitored. 

The indicator means may have a pair of light emit- 
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ting devices, one for indicating the presence (or previ- 
ous existence) of a fault and the other for indicating a 
fault-free condition. 

The monitoring means may also have a fault output 

5 which may be connectable to the shunt trip input of a 
separate circuit breaker, which may be remote. In this 
case, it will not be possible to reset the circuit breaker 
unless and until the reset device of the monitoring 
means has been operated and the fault is no longer 

10 there. By this means, unauthorised resetting of a circuit 
breaker that has tripped, is hindered. 

The invention is now described by way of examples, 
with reference to the accompanying drawings in which:- 

15 Figure 1 shows a first embodiment of an earth leak- 
age monitoring means in accordance with the in- 
vention; 

Figure 2 shows a second embodiment of an earth 
leakage monitoring means in accordance with the 
20 invention; and 

Figure 3 shows a third embodiment of an earth leak- 
age monitoring means in accordance with the in- 
vention. 

25 Referring to Figure 1 , an earth leakage monitoring 
means in accordance with the invention is designated 
generally by reference numeral 10. The monitoring 
means 1 0 has a conventional earth leakage fault detec- 
tor 1 2 which detects an imbalance of current in load cur- 

so rent conductors 14. In addition, the monitoring means 
10 has a remote indicating means 16. 

The remote indicating means 16 has a green lamp 
18 and a red lamp 20, as well as a normally open push 
button reset switch 22. The lamps 1 8 and 20 and the 

35 switch 22 are housed in a housing 24. 

The monitoring means 10 further includes latching 
circuitry 26 and a two pole relay 28. The relay 28 has a 
coil 28.1 and two contactors 28.2 and 28.3. As seen, the 
contactor 28.2 is normally open and is connected to the 

40 red lamp 20; and the contactor 28.3 is normally closed 
and is connected to the green lamp 18. 

The latching circuitry is supplied with a fault signal 
from the detector 1 2 via a conductor 30. It will also be 
seen that the reset switch 22 is connected to the latching 

^5 circuitry via a conductor 32, such that the latching cir- 
cuitry is reset upon operation of the switch 22. 

Preferably, the lamps 20 and 22 are energised via 
a separate supply, and for this purpose power terminals 
34 are provided. It will accordingly be appreciated that 

50 the contactors 28.2 and 28.3 are isolated from the power 
supply to the coil 28.1 and latching circuitry 26. 

The detector 12, latching circuitry 26 and the relay 
28 are housed in a detector housing 36. The indicator 
housing 24 is located remotely from the detector hous- 

55 jng36. 

In operation, if an earth leakage fault is detected by 
the detector 12, then a fault signal is supplied to the- 
latching circuitry 26. The latching circuitry 26 energises 
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the coil 28.1 to operate the contactors 28.2 and 28.3. 
Thus, it there is no fault detected, the green lamp 20 is 
illuminated. If a fault is detected, the green lamp 20 is 
not energised and the red lamp 22 is, thereby indicating 
a fault. The red lamp 20 will continue to be energised s 
even if the fault disappears, until the latching circuitry 
26 is reset by depressing the switch 22. If the switch 22 
is depressed and the fault is still present, the red lamp 
20 will remain illuminated. 

Referring now to Figure 2, a second embodiment of to 
a monitoring means in accordance with the invention is 
designated generally by reference numeral 40. This em- 
bodiment is similar to the embodiment 10 shown in Fig- 
ure 1 and similar components are referenced with the 
same numbers. The main difference between the em- is 
bodiment 40 of Figure 2 and the embodiment 10 of Fig- 
ure 1 is that the relay 28 and latching circuitry 42 are 
located in the indicator housing 24 and not in the detec- 
tor housing 36. Thus, the latching circuitry 42 is supplied 
with power from the same supply as the lamps 20 and 20 
22. With this embodiment 40, if a fault is detected and 
a fault signal supplied by the detector via conductor 44, 
the green lamp 18 is extinguished and the red lamp 20 
is illuminated. If the fault disappears or is removed, the 
red lamp 20 will continue to be illuminated and the green 25 
lamp 22 will also be illuminated. Naturally, the red lamp 
will be extinguished if the reset switch 22 is operated 
and the fault is no longer there. 

Referring to Figure 3, a third embodiment of a mon- 
itoring means is designated by reference numeral 50. so 
This embodiment 50 is substantially similar to the em- 
bodiment 10 of Figure 1 and is similarly referenced. In 
addition, the relay 28 has a further normally open iso- 
lated contactor 28.4, which is connected to terminals 52. 
In use, these terminals 52 are connected to the shunt 35 
trip input of a remote circuit breaker (not shown). In this 
way, the circuit breaker will trip if there is an earth leak- 
age fault, and it will only be possible to manually reset 
the circuit breaker if the reset switch 22 has been oper- 
ated. Thus, unauthorised resetting of the circuit breaker *o 
may be controlled. 



Claims 

45 

1. An earth leakage fault monitoring means for moni- 
toring the presence of an earth leakage fault in a 
circuit which includes 

an earth leakage fault detector; and so 
a remote indicating means responsive to the 
earth leakage fault detector for indicating the 
presence of an earth leakage fault. . 

2. The earth leakage monitoring means as claimed in 55 
Claim 1, which includes 

a latching arrangement responsive to the earth 
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leakage fault detector interconnected between 
the earth leakage fault detector and the remote 
indicating means for energising the remote in- 
dicating means whilst there is an earth leakage 
fault and thereafter ; and 
a reset device whereby the latching arrange- 
ment may be reset if there is no earth leakage 
fault detected by the earth leakage fault detec- 
tor to de-energise the remote indicating means. 

3. The earth leakage monitoring means claimed in 
Claim 2, which includes 

a first housing in which the earth leakage fault 
detector is housed; and 
a second housing in which the remote indicat- 
ing means is housed. 

4. The earth leakage monitoring means claimed in 
Claim 3, in which the latching arrangement is 
housed in the first housing. 

5. The earth leakage monitoring means claimed in 
Claim 3, in which the latching arrangement is 
housed in the second housing. 

S. The earth leakage monitoring means claimed in 
Claim 3, in which the reset device is housed in the 
second housing. 

7. The earth leakage monitoring means claimed in 
Claim 3, in which the latching arrangement includes 
a relay which is operated by means of a fault signal 
supplied by the earth leakage fault detector. 

8. The earth leakage monitoring means claimed in 
Claim 7, in which the relay has at least one contac- 
tor that is connectable to a supply which is inde- 
pendent of the circuit being monitored. 

9. The earth leakage monitoring means claimed in 
Claim 1 , in which the remote indicating means in- 
cludes a pair of light emitting devices, one for indi- 
cating that a fault has occurred and the other for 
indicating a fault free condition. 

10. The earth leakage monitoring means claimed in 
Claim 2, in which the latching arrangement has a 
fault output which is connectable to a shunt trip input 
of a separate circuit breaker. 

11. A method of monitoring the presence of an earth 
leakage fault in a circuit which includes 

detecting the presence of an earth leakage 
fault; and 

remotely indicating that there is an earth leak- 
age fault. 
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12. The method of monitoring the presence of an earth 
leakage fault as claimed in Claim 1 1 , which includes 

energising an indicating means by means of a 
latching arrangement whilst there is an earth s 
leakage fault and thereafter; and 
resetting the latching arrangement if there is no 
earth leakage fault detected to de-energise the 
indicating means. 

w 

1 3. The method of monitoring the presence of an earth 
leakage fault as claimed in Claim 1 2, which includes 
supplying the latching arrangement from a supply 
which is independent of the circuit being monitored. 

75 

14. The method of monitoring the presence of an earth 
leakage fault as claimed in Claim 1 2, which includes 
supplying a fault output signal from the latching ar- 
rangement to a shunt trip input of a separate circuit 
breaker. 20 
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